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(54) MEDICAL IMAGE DISPLAY DEVICE AND PROGRAM

(57) A medical image display apparatus is provided
with improvement in operability in adding and correcting
annotations and convenience for use. An annotation reg-
istration table (74) for storing modality information, test-
ing portion information, and annotation, which are corre-
spondingly associated to each other, is prepared in ad-
vance in a memory (70). A CPU (10) of a testing-�image
device (1) stores medical image data received from a
modality (M) in a testing-�image waiting list table (72). The
CPU (10) extracts the modality information and the test-
ing portion information from header information that the
medical image data designated by an operation of an
input unit (20) contain. The CPU (10) reads out annota-
tion data consistent with the modality information and the
testing portion information from the annotation registra-
tion table (74). The CPU (10) displays the read-�out an-
notation data on a display unit (30) and updates the med-
ical image data by attaching the selected annotation data
to a place on coordinates designated on a medical image.
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Description

Technical Field

�[0001] The present invention relates to a medical im-
age display apparatus and a program for displaying a
medical image based on medical image data.

Background Art

�[0002] Various medical image generating apparatuses
(hereinafter referred to as "modality") such as a comput-
ed tomography (CT) apparatus, a computed radiography
(CR) apparatus, a magnetic resonance imaging (MRI)
apparatus, a mammographic apparatus, and an ultrason-
ic diagnostic apparatus, for taking a picture of a human
body to generate medical image data including a subject
image, tend to be integrated into a wide variety of sys-
tems.
�[0003] Specifically, order information including patient
information and testing information is transmitted from a
hospital information system (HIS) or a radiological infor-
mation system (RIS), and the modality takes photo-
graphs based on the order information in accordance with
operations by a photographic operator. Medical image
data including the image obtained by the photographing
is generated in a data format based on, for example, a
digital imaging and communications in medicine (DI-
COM) standard, and then the medical image data is
transferred to a picture archiving and communication sys-
tem (PACS).
�[0004] Before the medical image data is transferred,
the photographic operator needs to check and confirm
whether or not the photographing is carried out based on
the order information, whether or not the image data has
image quality suitable for diagnosis, and whether or not
the medical image data has various pieces of accurate
information. In view of such circumstances, it is hoped
that an image testing apparatus which confirms and cor-
rects the medical image data (hereinafter an act of con-
firming and correcting the medical image data is referred
to as "image testing") before transferring the medical im-
age data, is put to practical use.
�[0005] The image testing apparatus is a medical image
display apparatus that receives the order information
transmitted from the HIS or the RIS and the medical im-
age data transmitted from the modality to display the or-
der information and the medical image data. The photo-
graphic operator visually checks the order information
and the medical image data to correct and adjust the data
using the image testing apparatus.
�[0006] Since the photographing using the modality re-
quires a lot of testing conditions such as a region to be
examined, posture, and a photographing direction of a
patient to be photographed, it is difficult to determine the
testing conditions only from the medical image on the
screen. Therefore, a technique for recording an image
indicating an annotation (hereinafter referred to as "an-

notation image") such as a testing condition in photo-
graphing as a part of the medical image using a lead
marker, has been employed. With respect to the record
of the annotation image, a technique for storing a plurality
of pieces of image data of the annotations in advance in
order to synthesize a selected image data and the med-
ical image data is also known (see Patent Document 1)
in addition to the physical technique using the lead mark-
er. �

Patent Document 1: Japanese Patent Application
Laid-�Open Publication No. 2005-270421

Disclosure of Invention

Problem to be Solved by the Invention

�[0007] The technique disclosed in Patent Document
1, however, has the following drawbacks in correcting
the annotation image synthesized by a modality such as
an ultrasonic diagnostic apparatus or in newly adding the
annotation image.
�[0008] Because the annotation image depends on an
examined region, a photographing direction, customary
practices and specifications of each user, and modalities,
the number of kinds of the annotation images becomes
as large as several hundreds or more. Therefore, in cases
where the medical image data is processed to add or
correct the annotation image, it is necessary to select a
desired annotation from the huge number of annotations,
thereby requiring extremely troublesome operations.
�[0009] In view of the foregoing, it is an object of the
present invention to improve operability in adding or cor-
recting an annotation and to realize an user-�friendly med-
ical image display apparatus.

Means for Solving the Problem

�[0010] In order to solve the above-�describedproblem,
according to a first aspect of the present invention, a med-
ical image display apparatus includes: a storage section
to store annotation data in a manner associated with a
medical image generating apparatus for each medical
image generating apparatus; a display section to display
a medical image based on medical image data received
from the medical image generating apparatus; a list dis-
play section to read out annotation data from the storage
section, the annotation data being associated with the
medical image generating apparatus from which the
medical image data is received, and to display a list of
the annotation data; a selection section to select anno-
tation data from the list displayed by the list display sec-
tion in accordance with an operation by a user; and a
synthesizing section to synthesize the received medical
image data and the annotation data selected by the se-
lection section.
�[0011] Preferably, the medical image display appara-
tus further includes an obtaining section to obtain a test-
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ing condition in the medical image generating apparatus,
wherein the storage section includes a testing condition
storage section to store annotation data in a manner as-
sociated with each testing condition, and the list display
sectionmay read out annotation data from the testing
condition storage section, the annotation data being as-
sociated with the testing condition obtained by the ob-
taining section, and displays a list of the annotation data.
�[0012] According to a second aspect of the present
invention, amedical image display apparatus includes :
a testing condition storage section to store annotation
data in a manner associated with a testing condition in a
medical image generating apparatus for each testing
condition; a display section to display a medical image
based on medical image data received from the medical
image generating apparatus; an obtaining section to ob-
tain a testing condition in the medical image generating
apparatus from which the medical image data is received;
a list display section to read out annotation data from the
testing condition storage section, the annotation data be-
ing associated with the testing condition obtained by the
obtaining section, and to display a list of the annotation
data; a selection section to select annotation data from
the list displayed by the list display section in accordance
with anoperationbyauser; and a synthesizing section to
synthesize the received medical image data and the an-
notation data selected by the selection section.
�[0013] Preferably, the medical image data contains a
testing condition in the medical image generating appa-
ratus, the obtaining section includes an extraction section
to extract the testing condition from the received medical
image data, and the list display section reads out anno-
tation data from the testing condition storage section, the
annotation data being associated with the testing condi-
tion extracted by the extraction section, and displays a
list of the annotation data.
�[0014] Preferably, the obtaining section includes a re-
ception section to receive a testing condition in the med-
ical image generating apparatus from a medical informa-
tion system which orders generation of the medical image
data, and the list display section reads out annotation
data from the testing condition storage section, the an-
notation data being associated with the testing condition
received by the reception section, and displays a list of
the annotation data.
�[0015] Preferably, the medical image display appara-
tus further includes a designation section to designate
an annotation display position on the medical image dis-
played by the display section, wherein the synthesizing
section synthesizes the annotation data selected by the
selection section at the position designated by the des-
ignation section on the medical image, and updates the
medical image data.
�[0016] According to a third aspect of the present in-
vention, a program causing a computer to function as: a
storage section to store annotation data in a manner as-
sociated with a medical image generating apparatus for
each medical image generating apparatus; a display sec-

tion to display a medical image based on medical image
data received from the medical image generating appa-
ratus; a list display section to read out annotation data
from the storage section, the annotation data being as-
sociated with the medical image generating apparatus
from which the medical image data is received, and to
display a list of the annotation data; a selection section
to select annotation data from the list displayed by the
list display section in accordance with an operation by a
user; and a synthesizing section to synthesize the re-
ceived medical image data and the annotation data se-
lected by the selection section.
�[0017] According to a forth aspect of the present in-
vention, a program causing a computer to function as: a
testing condition storage section to store annotation data
in a manner associated with a testing condition in a med-
ical image generating apparatus for each testing condi-
tion; a display section to display a medical image based
on medical image data received from the medical image
generating apparatus; an obtaining section to obtain a
testing condition in the medical image generating appa-
ratus from which the medical image data is received; a
list display section to read out annotation data from the
testing condition storage section, the annotation data be-
ing associated with the testing condition obtained by the
obtaining section, and to display a list of the annotation
data; a selection section to select annotation data from
the list displayed by the list display section in accordance
with anoperationbyauser; and a synthesizing section to
synthesize the received medical image data and the an-
notation data selected by the selection section.

Effect of the Invention

�[0018] According to a first or third aspect of the present
invention, annotation data, which is associated with a
medical image generating apparatus from which medical
image data is received, is read out to display a list of the
annotation data. Therefore, a user can easily select de-
sired annotation data from the list of the annotation data
for each medical image generating apparatus in order to
synthesize the selected annotation data on the medical
image data. Accordingly, it is possible to improve oper-
ability in adding or correcting an annotation and to realize
an user- �friendly medical image display apparatus.
�[0019] According to a second or fourth aspect of the
present invention, a testing condition in a medical image
generating apparatus is obtained, and annotation data
which is associated with the testing condition is read out
to display a list of the annotation data. Therefore, a user
can easily select desired annotation data from the list of
the annotation data for each testing condition to synthe-
size the selected annotation data on the medical image
data. Accordingly, it is possible to improve operability in
adding or correcting an annotation and to realize an user-
friendly medical image display apparatus.
�[0020] In the case of extracting the testing condition
from the medical image data, the list of the annotation
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data suitable for the medical image data can be dis-
played.
�[0021]  In the case of receiving the testing condition
from a medical information system, the list of the anno-
tation data suitable for order for generation of the medical
image data can be displayed.
�[0022] In the case of synthesizing the selected anno-
tation data at the designated position on the displayed
medical image to update the medical image data, a user
can record the annotation data at the desired position.
Therefore, it is possible to add a new annotation to the
medical image data and to correct an annotation record-
ed on the medical image data.

Brief Description of Drawings

�[0023]

FIG. 1 is a block diagram showing an example of a
configuration of a radiological department system.
FIG. 2A shows an example of a data structure of
medical image data.
FIG. 2B shows an example of a data structure of
header information.
FIG. 3 is a block diagram showing an example of a
functional configuration of an image testing appara-
tus.
FIG. 4 shows an example of a data structure of an
annotation registration table according to a first em-
bodiment.
FIG. 5 is a flowchart for explaining a specific opera-
tion of the image testing apparatus.
FIG. 6 is a flowchart for explaining an annotation
correction processing according to the first embod-
iment.
FIG. 7A shows a display example on a screen of the
image testing apparatus.
FIG. 7B shows a display example on a screen of the
image testing apparatus.
FIG. 8 shows an example of a data structure of order
information.
FIG. 9 shows an example of a data structure of an
annotation registration table according to a second
embodiment.
FIG. 10 is a flowchart for explaining an annotation
correction processing according to the second em-
bodiment.

Best Mode for Carrying Out the Invention

�[0024] Embodiments in which a medical image display
apparatus of the present invention is applied to an image
testing apparatus 1 of FIG. 1 will be described below with
reference to FIGS. 1 to 10.
�[0025] An outline of a radiological department system
S having the image testing apparatus 1 will be described
with reference to FIG. 1. FIG. 1 is a block diagram show-
ing an example of a configuration of a radiological de-

partment system S. As shown in FIG. 1, in the radiological
department system S, the image testing apparatus 1, a
RIS 2, modalities M (M1 and M2), a viewer 3, an imager
4, and a PACS 5 are connected to one another through
a communication network N2 to achieve data communi-
cation with one another. The RIS 2 can conduct data
communication with a HIS 6 through a hospital network
N1.
�[0026] The HIS (Hospital Information System) 6 in-
cludes a computer which has a CPU (Central Processing
Unit), a storage section, an input section, a display sec-
tion, and a communication section. The HIS 6 totally man-
ages hospital information such as medical accounting, a
medical appointment, management of electronic medical
charts, and orders fortesting or medicine to each depart-
ment. The HIS 6 accepts a request for photography in
the radiological department system S from a doctor to
generate order information D1 including the request in-
formation. The HIS 6 transmits the order information D1
to the RIS 2 through the hospital network N1. The order
information D1 includes patient information such as a
name, ID, and sexuality of a patient to be photographed,
and testing information indicating a testing condition such
a testing ID for identifying the testing ordered by the doc-
tor, an examined region, a photographing direction, and
a body posture.
�[0027] The RIS (Radiological Information System) 2
includes a computer which has a CPU, a storage section,
an input section, a display section, and a communication
section. The RIS 2 performs information management
such as amedical appointment, a report on diagnoses,
management of achievement, and management of ma-
terial inventory in a radiological department in order to
totally manage information in the radiological department
system S. The RIS 2 receives the order information D1
transmitted from the HIS 6, determines a modality that
takes photographs based on the order information D1,
and transmits the order information D1 to the modality
M. The RIS also transmits the order information D1 to
the image testing apparatus 1 in addition to the modality
M.
�[0028] Examples of the modality M include a CT ap-
paratus, a CR apparatus, a MRI apparatus, a mammo-
graphic apparatus, and an ultrasonic diagnostic appara-
tus. The modality M converts a data signal of an image
which is taken in accordance with an operation by a pho-
tographic operator, into digital data which is compliant
with a DICOM standard to generate medical image data
D3. The modality M transmits the generated medical im-
age data D3 to the image testing apparatus 1.
�[0029] For example, the CR apparatus delivers radia-
tion to a subject so that the radiation transmitted through
the subject is absorbed by a plate-�like photostimulable
phosphor. The photostimulable phosphor is excited by
laser light scanning, and the excitation energy of the ra-
diation accumulated in the photostimulable phosphor is
given off as light. Then, a data signal of a radiation image
is obtained by photoelectric conversion, and the data sig-
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nal is converted to digital signal to generate image data
of the subject.
�[0030] FIGS. 2A and 2B show examples of a data
structure of medical image data D3. As shown in FIG.
2A, the medical image data D3 includes header informa-
tion D5 and image data D7. As shown in FIG. 2B, the
header information D5 includes modality information
D51, testing information D52, patient information D53,
and examined region information D54. The header infor-
mation D5 is data which is compliant with a DICOM stand-
ard. In the header information D5 of FIG. 2B, main pieces
of data in the embodiments are schematically shown
while other pieces of data are omitted.
�[0031] The modality information D51 is data indicating
a type of modality which generates the image data D7
correlated with the header information D5. The modality
information D51 is set by a corresponding modality M.
The testing information D52 is data indicating contents
of testing. The testing information D52 includes unique
IDs assigned to each testing item ordered from the HIS
6 by a doctor, and a testing date and time.
�[0032] The patient information D53 is data including a
name, ID, and sexuality of the photographed patient. The
examined region information D54 is data indicating an
examined region of a patient, and is one of the testing
conditions. The testing information D52, the patient in-
formation D53, and the examined region information D54
are set based on the order information D1 received from
the RIS 2.
�[0033] The image testing apparatus 1 receives the or-
der information D1 transmitted from the RIS 2 and the
medical image data D3 transmitted from the modality M,
and accumulates data in an image testing waiting list
table 72 to wait for image testing by a photographic op-
erator. The "image testing" means an act of confirming
the following items and correcting the medical image data
D3 before the medical image data D3 is transmitted to
PACS 5: whether or not photographing is carried out in
accordance with the order information D1; whether or not
the image data D7 has image quality suitable for diag-
nosis; and whether or not the order information D1 and
the header information D5 are consistent with each other.
After the image testing for the medical image data D3 by
the photographic operator, the medical image data D3 is
transmitted to the PACS 5 in accordance with the oper-
ation of the photographic operator.
�[0034] The viewer 3 is a display device such as a liquid
crystal display (LCD), and displays a medical image
based on the medical image data D3. When the medical
image data D3 to be displayed is designated by an inter-
preting doctor who interprets medical images, the viewer
3 retrieves the medical image data D3 from the PACS 5
and displays the medical image data D3.
�[0035] The imager 4 is an image forming apparatus
which includes a film digitizer. The imager 4 forms a med-
ical image on a recording medium based on the medical
image data D3 and outputs the medical image. When the
medical image data D3 to be formed is designated by an

interpreting doctor, the medical image data D3 is read
out from the PACS 5, and the medical image is formed
on the recording medium such as a heat sensitive film.
�[0036] The PACS 5 is a database system which retains
and manages the medical image data D3 transmitted
from medical image generating apparatuses such as a
CR apparatus, a CT apparatus, and a MRI apparatus to
carry out a search and data analysis. The PACS 5 in-
cludes a CPU, a storage section, anda communication
section. The PACS 5 stores the medical image data D3
in a relational database based on the header information
D5 contained in the medical image data D3 received from
the image testing apparatus 1. The PACS 5 carries out
the search of the medical image data D3 using a search
key such as a patient ID and a testing ID which are des-
ignated in accordance with operations by an interpreting
doctor, and outputs the medical image data D3 to the
viewer 3 and the imager 4.

[First Embodiment]

�[0037] Next, a first embodiment of the image testing
apparatus 1 will be described with reference to FIGS. 3
to 7B. First, a functional configuration of the image testing
apparatus 1 in the first embodiment will be described.
�[0038] FIG. 3 is a block diagram showing an example
of a functional configuration of the image testing appa-
ratus 1. As shown in FIG. 3, the image testing apparatus
1 includes a CPU 10, an input section 20, a display sec-
tion 30, a communication section 40, a read only memory
(ROM) 50, a random access memory (RAM) 60, and a
storage section 70.
�[0039] The CPU 10 is a control section which controls
an operation of each functional section and data input
and output between the functional sections to totally man-
age and control the image testing apparatus 1. Specifi-
cally, the CPU 10 reads out a program stored in the ROM
50 or the storage section 70 in accordance with a ma-
nipulated signal supplied from the input section 20, and
executes the program. The CPU 10 updates a display
screen of the display section 30, stores data in the stor-
age section 70, and conducts data communication with
an external device, in accordance with the processing
result of the program.
�[0040]  The input section 20 includes various key
groups such as a cursor key and a ten key and a pointing
device such as a mouse and a touch panel. The input
section 20 outputs a manipulated signal corresponding
to a key operation by a user and a manipulated signal
corresponding to a coordinate position on a screen des-
ignated by the pointing device, to the CPU 10.
�[0041] The display section 30 includes a display such
as a cathode-�ray tube (CRT) or an LCD, and the display
section 30 displays the screen and the medical image
data D3 under the control of the CPU 10. The communi-
cation section 40 is a functional section which includes
a LAN interface to conduct the data communication with
the external device such as the RIS 2, the modality M,
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and the PACS 5 through the communication network N2.
�[0042] The ROM 50 includes a nonvolatile semicon-
ductor memory. The ROM 50 stores an initial program
for various initial settings, hardware testing, andloadin-
gofanecessaryprogram. The RAM 60 includes a rewrita-
ble semiconductor device. The RAM 60 temporarily
stores various programs executed by the CPU 10 and
data related to the programs.
�[0043] The storage section 70 is a functional section
which reads and writes data from and to a magnetic stor-
age medium such as a hard disk drive (HDD) or an optical
storage medium. � As shown in FIG. 3, the image testing
waiting list table 72 and an annotation registration table
74 are stored in the storage section 70.
�[0044] The image testing waiting list table 72 is a data
table in which the order information D1 transmitted from
the RIS 2 and the medical image data D3 transmitted
from the modality M are accumulated. The CPU 10 reads
out the order information D1 and medical image data D3
stored in the image testing waiting list table 72 and display
the order information D1 and medical image data D3 on
the display section 30 in order display processing or im-
age display processing.
�[0045] The order display processing is executed when
a photographic operator confirms consistency between
the order information D1 and the header information D5
contained in the medical image data D3. In the order
display processing, the CPU 10 reads out the order in-
formation D1 and the header information D5 of the med-
ical image data D3, both of which contain identical testing
information, from the image testing waiting list table 72.
The CPU 10 displays the patient information and testing
information contained in the order information D1 and
the patient information and testing information contained
in the header information D5 on the display section 30 in
a manner associated with each other. When the patient
information and testing information contained in the order
information D1 and the patient information and testing
information contained in the header information D5 are
not consistent with each other, the photographic operator
appropriately operates the input section 20 for correction.
�[0046] The image display processing is executed
when the photographic operator confirms a recording
condition of the image data D7 contained in the medical
image data D3. In the image display processing, the CPU
10 reads out the medical image data D3 from the image
testing waiting list table 72, and displays contents of the
header information D5 of the medical image data D3 and
a medical image based on the image data D7 on the
display section 30. If the photographic operator deter-
mines that the medical image displayed on the display
section 30 is not suitable for diagnosis, the photographic
operator operates the input section 20 so as to correct
gradation (density/�contrast) of the image data D7 and
rotate or reverse the image data D7.
�[0047] In the image display processing, annotation
correction of the image data D7 is also executed. In the
annotation correction processing, an image of an anno-

tation (hereinafter referred to as "annotation image") re-
corded in the image data D7 by the modality M is cor-
rected, or a new annotation image is added to the image
data D7. The PU 10 refers to the annotation registration
table 74 in the annotation correction processing.
�[0048] FIG. 4 shows an example of a data structure of
the annotation registration table 74. As shown in FIG. 4,
the annotation registration table 74 is a data table in which
modality information 75, examined region information 76,
and annotation data 77 are stored in a manner associated
with each other. The modality information 75 is data in-
dicating a type of modality. The examined region infor-
mation 76 is data indicating an examined region of a pa-
tient.
�[0049] The annotation data 77 is data indicating pos-
ture of a patient and a photographing direction when a
region indicated by the examined region information 76
is photographed using a modality indicated by the asso-
ciated modality information 75. The annotation data 77
includes text data and image data. The annotation data
77 is preset and stored in an initial state, and is appro-
priately set and registered by a user. Accordingly, the
user can register the desired annotation data in advance
77 to customize annotation to be added or corrected with
respect to each examined region for each modality.
�[0050] For example, in FIG. 4, in connection with "CR"
as the modality information 75, "chest" and "abdomen"
as the examined region information 76 are stored as re-
gions of a patient photographed by a "CR" apparatus. A
plurality of pieces of annotation data 77 such as "R", "L",
"A→P", "P→A", "front face", and "side face" are associ-
ated with "chest" as the examined region information 76.
�[0051] In the annotation correction processing, the
CPU 10 extracts the modality information D51 and the
examined region information D54 from the header infor-
mation D5 of the displayed medical image. The CPU 10
reads out the annotation data 77 suitable for the extracted
modality information D51 and examined region informa-
tion D54 from the annotation registration table 74, and
displays a list of pieces of text data of the annotation data
77 on the display section 30.
�[0052] That is, the CPU 10 selects the modality infor-
mation 75 which is identical to the modality information
D51 of the header information D5 from the annotation
registration table 74, and selects one or more pieces of
examined region information 76 that are associated with
the modality information 75. The CPU 10 then selects
the examined region information 76 which is identical to
the examined region information D54 of the header in-
formation D5 from the pieces of examined region infor-
mation 76. The CPU 10 reads out the annotation data 77
which is associated with the examined region information
76, and displays the list of the pieces of text data of the
annotation data 77 on the display section 30.
�[0053] The CPU 10 pastes an image data of the an-
notation data 77 selected by an operation of the input
section 20 by the photographic operator at a position on
the designated medical image, and updates the image

9 10 



EP 2 008 578 A1

7

5

10

15

20

25

30

35

40

45

50

55

data D7 of the medical image data D3. Since one or more
pieces of annotation data 77 can properly be displayed
according to the modality M, which is used to photograph
the medical image data D3, and the examined region,
the photographic operator can easily select the desired
annotation data 77.
�[0054] Next, a specific operationof the image testing
apparatus 1 will be described with reference to flowcharts
of FIGS. 5 and 6 and display examples on a screen of
FIGS. 7A and 7B.
�[0055] Upon receiving the order information D1 from
the RIS 2, the CPU 10 stores the order information D1
in the image testing waiting list table 72 (Step S1). The
CPU 10 then receives the medical image data D3 from
the modality M (Step S3). The CPU 10 stores pieces of
medical image data D3 which are classified into groups
each having the same testing information D52, in the
image testing waiting list table 72 (Step S5).
�[0056] The CPU 10 determines whether or not medical
image data D3 in one test is received (Step S7). If the
CPU 10 determines that the medical image data D3 in
one test is not received (NO in Step S7), the processing
moves to Step S3 to wait for reception of the medical
image data D3. A well known technique can appropriately
be adopted to determine whether or not the medical im-
age data D3 in one test is received. For example, the
determination is made based on whether or not an end-
of-�testing signal is received from the modality M.
�[0057] If the CPU 10 determines that the medical im-
age data D3 in one test is received (YES in Step S7), the
CPU 10 executes the order display processing and the
image display processing (Steps S9 and S11). The CPU
10 then determines whether or not the annotation is cor-
rected according to an operation of the input section 20
(Step S13). If the CPU 10 determines that the annotation
is corrected (YES in Step S13), the CPU 10 executes
annotation correction processing shown in FIG. 6 (Step
S15). If the CPU 10 determines that the annotation is not
corrected (NO in Step S13), the CPU 10 ends the
processing of the flowchart shown in FIG. 5.
�[0058] In the annotation correction processing shown
in FIG. 6, the CPU 10 reads out the header information
D5 of the medical image data D3 designated by an op-
eration of the input section 20 by the user (photographic
operator) from the image testing waiting list table 72, and
extracts the modality information D51 and the examined
region information D54 from the header information D5
(Step S17). At this time, the CPU 10 displays a medical
image on the display section 30 on the basis of the image
data D7 of the designated medical image data D3.
�[0059] The CPU 10 reads out one or more pieces of
annotation data 77 suitable for the extracted modality
information D51 and examined region information D54
from the annotation registration table 74 as described
above (Step S19), and displays a list of the pieces of text
data of the annotation data 77 on the display section 30
(Step S21). The CPU 10 may display a list of annotation
images based on the pieces of image data of the anno-

tation data 77.
�[0060] For example, where the modality information
D51 and the examined region information D54 of the
header information D5 contained in the designated med-
ical image data D3 indicate "CR", "chest", respectively,
the CPU 10 reads out the pieces of annotation data 77
such as "R", "L", "A→P", and "P→A", and displays a list
34 on the display section 30 along with a medical image
32 on the basis of the image data D7 as shown in FIG. 7A.
�[0061] The CPU 10 waits until the annotation data 77
is selected from the list by an operation of the input sec-
tion 20 by the user (Step S23) and the coordinate position
at which an image of the selected annotation data 77 is
displayed (that is, the annotation display position) is des-
ignated (Step S25). The CPU 10 synthesizes the medical
image data D3 and the image data D7 to record the an-
notation image on the medical image so that the image
of the selected annotation data 77 is pasted at the coor-
dinate position designated on the medical image dis-
played on the display section 30 (Step S27), and the CPU
10 ends the annotation correction processing.
�[0062] For example, when the annotation data 77 of
"A→P" is selected from the list 34 displayed on the display
section 30 using the cursor key or the pointing device as
shown in FIG. 7A, and a coordinate point PT on the dis-
play section 30 is designated, an annotation image 36 is
written so as to be pasted on the medical image 32 on
the basis of the image data of the selected annotation
data 77 as shown in FIG. 7B.
�[0063] As described above, according to the first em-
bodiment, the modality information D51 and the exam-
ined region information D54 are extracted from the head-
er information D5 contained in the medical image data
D3, and one or more pieces of annotation data 77 suitable
for the modality information D51 and the examined region
information D54 are read out from the annotation regis-
tration table 74 to display the list of the pieces of anno-
tation data 77. Therefore, even if a plurality of kinds of
modality are connected to the image testing apparatus
1, a proper annotation can be selected for each modality
to record the annotation image on the medical image. A
proper annotation for each examined region photo-
graphed by the modality M can also be selected and re-
corded on the medical image. Thus, the photographic
operator can easily record the annotation image on the
medical image without troublesome operations in which
the annotation image is selected from a huge number of
annotations.
�[0064] If the annotation image has already recorded in
the medical image data D3 transmitted from the modality
M, the annotation image can be corrected by specifying
a display position of the annotation on the recorded an-
notation image. Accordingly, it is possible to improve op-
erability in adding or correcting an annotation and to re-
alize the user-�friendly medical image display apparatus
1.
�[0065] In the first embodiment, the list of the pieces of
annotation data 77 is displayed based on the examined
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region information D54 which is one of the testing con-
ditions. Instead of the examined region information D54,
the list of the pieces of annotation data 77 may be dis-
played based on another testing condition. For example,
because the header information D5 which is compliant
with the DICOM standard contains information on pos-
ture (posture information) in taking photographs, the list
of the pieces of annotation data 77 can be displayed
based on the posture information.
�[0066] In such case, the storage section 70 stores an
annotation registration table in which the modality infor-
mation 75, the posture information, and the annotation
data 77 are stored in a manner associated with each
other, thereby executing the same processing as the first
embodiment.
�[0067] A plurality of different annotation registration ta-
bles 74 each storing pieces of annotation data 77 may
be employed for different testing conditions in order to
select one of the annotation registration tables according
to one testing condition desired by a user (photographic
operator). In such case, prior to Step S17 of FIG. 6, a
testing condition is selected by an operation of the input
section 20 by a user, and then the selected testing con-
dition is extracted from the header information D5 in Step
S17. In step S19, one or more pieces of annotation data
77 are read out from one of the annotation registration
tables 74 which are classified according to the testing
conditions.
�[0068] Accordingly, whendisplaying the list of the an-
notations, the photographic operator can select one or
more of the annotations which are classified according
to the desired testing conditions such as an examined
region, posture, and a photographing direction. There-
fore, it is possible to realize the user- �friendly image test-
ing apparatus 1.

[Second Embodiment]

�[0069] A second embodiment of the image testing ap-
paratus 1 will be described with reference to FIGS. 8 to
10. In the image testing apparatus 1 of the second em-
bodiment, the annotation registration table 74 shown in
FIG. 4 is replaced with an annotation registration table
80 shown in FIG. 9. Because other functional configura-
tions of the image testing apparatus 1 of the second em-
bodiment are identical to those of the image testing ap-
paratus 1 shown in FIG. 3, the detailed description will
be omitted.
�[0070] In the first embodiment, the list of the annota-
tions is displayed based on the modality information D51
and examined region information D54 which are con-
tained in the header information D5 of the medical image
data D3 received from the modality M. In the second em-
bodiment, the list of the annotations is displayed based
on the order information D1 received from the RIS 2.
�[0071] FIG. 8 shows an example of a data structure of
the order information D1. As shown in FIG. 8, the order
information D1 includes modality information D11, test-

ing information D12, patient information D13, and testing
code D14. For example, the order information D1 is com-
pliant with HL7 of medical care data exchange standard.
In the order information D1 of FIG. 8, main pieces of data
in the second embodiment are schematically shown
while other pieces of data are omitted.
�[0072] The modality information D11 is data indicating
a type of a modality M which takes photographs following
orders from a doctor. The testing information D12 is data
indicating contents of testing. The testing information
D12 includes unique IDs assigned to each testing, and
a testing date and time. The patient information D13 is
data including a name, ID, and sexuality of a patient to
be photographed. The testing code D14 is data indicating
a region, a photographing direction, and posture of a pa-
tient, which are photographic subjects. The testing code
D14 is described using a JJ1017-32 code. The order in-
formation D1 including the above- �described pieces of da-
ta is set by the HIS 6 or the RIS 2.
�[0073] FIG. 9 shows an example of a data structure of
an annotation registration table 80 of the second embod-
iment. As shown in FIG. 9, the annotation registration
table 80 is a data table in which modality information 81,
a testing code 82, and annotation data 83 are stored in
a manner associated with each other. The modality in-
formation 81 is data indicating a type of modality. The
testing code 82 is data indicating a region which is a
photographic subject. The testing code 82 is described
in the same code format as the testing code D14 of the
order information D1.
�[0074] The annotation data 83 is data indicating pos-
ture and a photographing direction of a patient corre-
sponding to the testing code 82 in the modality M of the
corresponding modality information 81. The annotation
data 83 includes text data and image data. The annota-
tion data 83 may be preset and stored in the initial state
or appropriately set by a user.
�[0075] For example, in FIG. 9, a plurality of testing
codes 82 such as "100000020001030" and
"100000020001040" are associated with "CR" of the mo-
dality information 81. For example, the testing code 82
of "100000020001030" means that an examined region
is a chest and the region is photographed from a front
face (A→P). The testing code 82 of "100000020001030"
is associated with the plurality of pieces of annotation
data 83 such as "A→P" and "front face".
�[0076] FIG. 10 is a flowchart for explaining annotation
correction processing in the second embodiment. In Fig.
10, the same reference numerals are given without add-
ing explanations for those steps that are the same as the
annotation correction processing in the first embodiment
of FIG. 6.
�[0077] As shown in FIG. 10, the CPU 10 reads out the
header information D5 of the medical image data D3 des-
ignated by an operation of the input section 20 by a user
(photographic operator) from the image testing waiting
list table 72. The CPU 10 reads out the order information
D1 including the same testing information D12 as the
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testing information D52 in the header information D5 from
the image testing waiting list table 72 (Step S35). At this
time, a medical image is displayed on the display section
30 on the basis of the image data D7 of the designated
medical image data D3.
�[0078] The CPU 10 extracts the modality information
D11 and the testing code D14 from the order information
D1 (Step S37) . The CPU 10 reads out one or more pieces
of annotation data 83 suitable for the extracted modality
information D11 and testing code D14 from the annota-
tion registration table 80 (Step S39).
�[0079] That is, the CPU 10 selects the modality infor-
mation 81 that is the same as the modality information
D11 of the order information D1 from the annotation reg-
istration table 80, and further selects one ormore testing
codes D14 associated with the modality information 81.
Then, the CPU 10 selects one of the testing codes 82
that is the same as the testing code D14 of the order
information D1, and reads out the annotation data 83
associated with the testing code 82.
�[0080] As with the first embodiment, the CPU 10 dis-
plays the list of pieces of text data of the annotation data
83 which are read out in Step S39 on the display section
30. The CPU 10 pastes the selected annotation data 83
at the coordinate position designated on the medical im-
age, and updates the image data D7 of the medical image
data D3 (Steps S21 to S27).
�[0081] As described above, according to the second
embodiment, the modality information D11 and the test-
ing code D14, which are contained in the order informa-
tion D1 received from the RIS 2, are extracted, and the
pieces of annotation data 83 suitable for the modality
information D11 and the testing code D14 are read out
from the annotation registration table 80 to display the
list of the pieces of annotation data 83. Because the test-
ing code D14 described in a code format is detailed data
of a region, a photographing direction, and posture in
taking photographs, it is possible to display the list of the
pieces of annotation data 83 even more specific based
on the testing conditions in taking photographs.
�[0082] Therefore, the photographic operator can easily
select an annotation without a troublesome operation that
the photographic operator has to select one of a huge
number of annotations. Accordingly, operability in adding
or correcting the annotation can be improved to realize
the user-�friendly image testing apparatus 1.
�[0083] The above embodiments are examples of the
application of the present invention, and the present in-
vention is not limited to the above-�described embodi-
ments. For example,� both the annotation registration ta-
bles 74 and 80 of the first and second embodiments are
stored in the storage section 70. In such case, the list of
the pieces of annotation data may be displayed based
on the modality information D51 and the examined region
information D54 which are contained in the medical im-
age data D3, and on the modality information D11 and
the testing code D14 which are contained in the order
information D1.

Industrial Applicability

�[0084] The present invention can be utilized in a med-
ical field. The present invention can be applied to an im-
age testing apparatus that receives order information
transmitted from a HIS or a RIS and medical image data
transmitted from a modality, and display the order infor-
mation and the medical image data so that a photograph-
ic operator can visually check the order information and
the medical image data to correct and adjust the data.

Description of Reference Numerals

�[0085]

1 image testing apparatus
10 CPU
20 input section
30 display section
40 communication section
70 storage section
72 image testing waiting list table
74 annotation registration table
75 modality information
76 examined region information
77 annotation data
D1 order information
D11 modality information
D12 testing information
D14 testing code
D3 medical image data
D5 header information
D51 modality information
D52 testing information
D54 examined region information
D7 image data
M modality

Claims

1. A medical image display apparatus comprising: �

a storage section to store annotation data in a
manner associated with a medical image gen-
erating apparatus for each medical image gen-
erating apparatus;
a display section to display a medical image
based on medical image data received from the
medical image generating apparatus;
a list display section to read out annotation data
from the storage section, the annotation data
being associated with the medical image gen-
erating apparatus from which the medical image
data is received, and to display a list of the an-
notation data;
a selection section to select annotation data
from the list displayed by the list display section
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in accordance with an operation by a user; and
a synthesizing section to synthesize the re-
ceived medical image data and the annotation
data selected by the selection section.

2. The medical image display apparatus of claim 1, fur-
ther comprising an obtaining section to obtain a test-
ing condition in the medical image generating appa-
ratus, wherein
the storage section includes a testing condition stor-
age section to store annotation data in a manner
associated with each testing condition, and
the list display section reads out annotation data from
the testing condition storage section, the annotation
data being associated with the testing condition ob-
tained by the obtaining section, and displays a list of
the annotation data.

3. A medical image display apparatus comprising: �

a testing condition storage section to store an-
notation data in a manner associated with a test-
ing condition in a medical image generating ap-
paratus for each testing condition;
a display section to display a medical image
based on medical image data received from the
medical image generating apparatus;
an obtaining section to obtain a testing condition
in the medical image generating apparatus from
which the medical image data is received;
a list display section to read out annotation data
from the testing condition storage section, the
annotation data being associated with the test-
ing condition obtained by the obtaining section,
and to display a list of the annotation data;
a selection section to select annotation data
from the list displayed by the list display section
in accordance with an operation by a user; and
a synthesizing section to synthesize the re-
ceived medical image data and the annotation
data selected by the selection section.

4. The medical image display apparatus of either claim
2 or 3, wherein the medical image data contains a
testing condition in the medical image generating ap-
paratus,�
the obtaining section includes an extraction section
to extract the testing condition from the received
medical image data, and
the list display section reads out annotation data from
the testing condition storage section, the annotation
data being associated with the testing condition ex-
tracted by the extraction section, and displays a list
of the annotation data.

5. The medical image display apparatus of any one of
claims 2 to 4, wherein the obtaining section includes
a reception section to receive a testing condition in

the medical image generating apparatus from a med-
ical information system which orders generation of
the medical image data, and
the list display section reads out annotation data from
the testing condition storage section, the annotation
data being associated with the testing condition re-
ceived by the reception section, and displays a list
of the annotation data.

6. The medical image display apparatus of any one of
claims 1 to 5, further comprising a designation sec-
tion to designate an annotation display position on
the medical image displayed by the display section,
wherein
the synthesizing section synthesizes the annotation
data selected by the selection section at the position
designated by the designation section on the medical
image, and updates the medical image data.

7. A program causing a computer to function as: �

a storage section to store annotation data in a
manner associated with a medical image gen-
erating apparatus for each medical image gen-
erating apparatus;
a display section to display a medical image
based on medical image data received from the
medical image generating apparatus;
a list display section to read out annotation data
from the storage section, the annotation data
being associated with the medical image gen-
erating apparatus from which the medical image
data is received, and to display a list of the an-
notation data;
a selection section to select annotation data
from the list displayed by the list display section
in accordance with an operation by a user; and
a synthesizing section to synthesize the re-
ceived medical image data and the annotation
data selected by the selection section.

8. A program causing a computer to function as: �

a testing condition storage section to store an-
notation data in a manner associated with a test-
ing condition in a medical image generating ap-
paratus for each testing condition;
a display section to display a medical image
based on medical image data received from the
medical image generating apparatus;
an obtaining section to obtain a testing condition
in the medical image generating apparatus from
which the medical image data is received;
a list display section to read out annotation data
from the testing condition storage section, the
annotation data being associated with the test-
ing condition obtained by the obtaining section,
and to display a list of the annotation data;
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a selection section to select annotation data
from the list displayed by the list display section
in accordance with an operation by a user; and
a synthesizing section to synthesize the re-
ceived medical image data and the annotation
data selected by the selection section.
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